Abstract. Water is the source of life, and it is a necessary condition for existence and economic development. In this paper, the problem of analyzing the influencing factors of urban wastewater emissions is studied, and an optimal model of analyzing the influencing factors is presented based on the grey correlation analysis method. Moreover, an application example of analyzing the influencing factors of urban wastewater emissions in Hubei province is given to show the availability and feasibility of the presented model.
Introduction
Urbanization is the inevitable results under the social and economic development, and is the objective form of social form to high level development. With the speeding up of urbanization, the urban sewage emissions also accelerated sharply. So the urban sewage emissions has become identifying whether a city to reach a high standard of important basis, more and more attention by people, the scientific analysis is the premise to solve the urban sewage recycling. Urban sewage system is a complex system, which is effected by natural conditions, population, policy, standard of living, living habits and other factors. Reasonable analysis and determine the main factors that influence the wastewater discharge right to predict wastewater has a very important role.
Urban sewage system is complex and is affected by many factors. We can analyze the main influencing factors starting from its connotation. Main influence factors can be selected from the comprehensive and quantifiable aspects, then the effective factor is found out and the invalid factor is eliminated. In this paper, we determined the influencing factors that influence the Beijing municipal sewage emissions by using grey relational analysis method.
Influencing Factor of Urban Wastewater Emissions
The development of the city should be embodied in the comprehensive aspects of economy, society, environment, science and technology, and so on.
City living water and industrial water consumption has a very close relationship with urban sewage emissions. The greater the urban living water and industrial water consumption is, the greater the urban sewage emissions is greater. The main factors that influence the urban domestic water system including urban non-agricultural population, the condition of the third industry, building area, living standards, green space and road, etc., and the green space and road related to the green land area and rainfall. Urban population is the main influence factors of city life sewage, thus we select the non-agricultural population factor to represent the population of Hubei province. The tertiary industry output value and building area is the main influence factors of public water, which accounts for the proportion of domestic water public water is larger, so we select the third industry production value and the factors influencing the construction area as the influence factors. Because the construction area of data is difficult to obtain, so we choose the per capita living space.
Per capita living space not only reflects the improvement of living facilities, but also highlight the improvement of health facilities. Moreover, the increase of per capita living space is also a sign of people's economic level rising, and the third industry water consumption will increase, so the per capita living area will lead to higher per capita water use quota. Therefore, we mainly choose four factors, i.e., International Conference on Computer and Information Technology Application (ICCITA 2016) non-agricultural population, per capita living area, the tertiary industry output value and green space factor (the ratio of the current year green space area and rainfall).
The main factors that influence the industrial water system include industrial structure, water price adjustment and industrial water saving, etc. The adjustment of industrial structure means that the adjustment of the industrial water, thus we select industrial organization as the influence factors of industrial water use.
Price promotion of urban industrial water not only can guarantee the construction and operation of treatment facilities of industrial wastewater, but also can improve the production technology of enterprises with high water consumption, and also can strengthen water saving and sewage recovery. So the water price adjustment is an important factor of industrial water use. With the shortage of water resources, to ensure the good operation of the enterprise, enterprises will phase out water equipment with high consumption to make the enterprise sewage emissions down. Therefore, we select three factors, i.e., water price adjustment, industrial structure, and industrial water saving.
Shortage of water resources is one of the most serious resource problems in the 21st century, its reason mainly includes the water consumption has increased dramatically, water pollution, unreasonable water resources utilization, and water resources waste. To sum up, the influence factors (16 factors) of wastewater can be divided into four kinds. Now the 16 factors are regarded as independent variables and the municipal sewage emissions as the dependent variable. The decision task is seeking the main influence factors among 16 factors which influence on municipal sewage emissions.
In order to determine the correlation between urban wastewater emissions (A 0 ) and the 16 influencing factors, i.e., per capita disposable income (A 1 ), per capita public green area (A 2 ), per capita living area (A 3 ), the urban population of water penetration (A 4 ), sewage treatment rate (A 5 ), the proportion of public education spending in GDP (A 6 ), non-agricultural population (A 7 ), the output value of the third industry (A 8 ), the green space factor (A 9 ), industrial structure (A 10 ), water price adjustment (A 11 ), industrial water saving (A 12 ), total water consumption (A 13 ), the consumer price index (A 14 ), average temperature (A 15 ), the population of permanent residents (A 16 ), this paper will establish a grey analysis model. The related data are shown in Table 1 The steps of influencing factor analysis model based on grey correlation analysis are given as follows.
(1) The urban wastewater emissions (A 0 ) is taken as reference sequence
, and 16 influencing factors as the compared sequences ) (k
, and make the initial value processing for the data in Table 1 , we obtain the standardized data sequences 1178161 xxxxx ffff , which shows that the industrial structure (A 10 ) is the most main influencing factor. Moreover, for the 11 indirect factors, the ranking order are as follows. 9210435151214613 xxxxxxxxxxx ≥ fffffffff , which shows that the green space factor (A 9 ) is the most main indirect influencing factor.
Conclusions
This paper studies the problem of analyzing the influencing factors of urban wastewater emissions, and presents an optimal model of analyzing the influencing factor based on the grey correlation analysis method. Specially, an application example of analyzing the influencing factor of urban wastewater emissions in Hubei province is given, the decision results show that industrial structure, sewage treatment rate, penetration rate of urban water, average temperature, are average per capita disposable income are five direct factors which impact on the wastewater emissions, and in the indirect factors, the third industry production value is the most far-reaching influencing factor.
